IL-8 stimulates phosphatidylinositol-4-phosphate kinase in human polymorphonuclear leukocytes.
IL-8 is a neutrophil-specific chemoattractant and cellular activator which exists in at least three forms, 69, 72, and 77 amino acids. The predominant monocyte product has 72 amino acids, whereas endothelial cells secrete the 77-amino acid form. The 72-amino acid form has been shown to increase intracellular calcium in neutrophils, but the exact biochemical pathways involved in stimulation of these cells is unknown. N-formyl peptide chemoattractants in neutrophils stimulate the formation of phosphatidylinositol-4,5-bisphosphate (PIP2), a reservoir for second messenger molecules and regulator of actin assembly through its association with the actin-binding proteins, profilin, and gelsolin. The present study examined whether IL-8 altered the enzyme which synthesizes PIP2, phosphatidylinositol-4-phosphate (PIP) kinase. Incubation of intact neutrophils with 10 nM IL-8 caused approximately a twofold increase in the activity of the enzyme. All forms of IL-8 stimulated PIP kinase activity in concentrations ranging from 1 to 50 nM, and the dose-response curves exactly correlated with the order of potency of these cytokines for interacting with the IL-8R on the surface of neutrophils. Lineweaver-Burk analysis of the kinetics of PIP kinase assayed in the presence of 0.03 to 0.7 mM ATP showed that 10 nM IL-8 increased the Vmax of the enzyme 38 to 70.5%, with no significant change in the apparent Km for ATP or for PIP. The stimulation of PIP kinase activity could not be explained by decreased degradation of PIP2 by phospholipase C or phosphomonoesterase activity in the membranes isolated from cells treated with IL-8 or by a decrease in the degradation of ATP. The microfilament disrupter, cytochalasin b, inhibited IL-8 induced stimulation of PIP kinase. These findings demonstrate that all forms of IL-8 stimulate PIP kinase in human neutrophils. This event may provide molecular signals to these cells that are necessary to maintain or change the state of microfilament assembly during cellular activation.